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/HVVRQ�����0DNLQJ�*HRORJLF�0DSV�RI�WKH�

3ODQHW�0DUV�

�



0DNLQJ�*HRORJLF�0DSV�RI�WKH�3ODQHW�0DUV�
�
2EMHFWLYHV��

x� &RQVWUXFW�D�WHUUDLQ�PRGHO�IURP�D�JHRORJLF�PDS�

x� ,QWHUSUHW�WKH�JHRORJLF�KLVWRU\�RI�D�UHJLRQ�RI�0DUV�E\�PDNLQJ�
D�JHRORJLF�PDS�XVLQJ�D�9LNLQJ�SKRWRPRVDLF�DV�D�JXLGH�

x� &UHDWH�D�PRGHO�DQG�WKHQ�FUHDWH�D�JHRORJLF�PDS�RI�D�FURVV�
VHFWLRQ�RI�WKH�PRGHO�

x� $SSO\�IXQGDPHQWDO�JHRORJLF�SULQFLSOHV�LQ�FUHDWLQJ�JHRORJLF�
WHUUDLQ�PRGHOV�DQG�D�JHRORJLF�PDS�

�
$=�6WDQGDUGV��

x� �6&�3���8VH�HYLGHQFH��H�J��IRVVLOV��URFN�OD\HUV��LFH�FRUHV��
UDGLRPHWULF�GDWLQJ��WR�LQYHVWLJDWH�KRZ�(DUWK�KDV�FKDQJHG�RU�
UHPDLQHG�FRQVWDQW�RYHU�VKRUW�DQG�ORQJ�SHULRGV�RI�WLPH��32����
3URYLGH�HYLGHQFH�IRU�FKDQJHV�LQ�(DUWK¶V�JHRORJLF�KLVWRU\�XVLQJ�G
DJH�GDWLQJ�WHFKQLTXHV��

x� �6&�3���&RPSDUH�REVHUYDWLRQV�RI�WKH�UHDO�ZRUOG�WR�REVHUYDWLRQ
PRGHO��32����$VVHVV�WKH�FDSDELOLW\�RI�D�PRGHO�WR�UHSUHVHQW�D�³UH

�
7LPH�1HHGHG����RU���FODVV�SHULRGV�IRU�HDFK�OHVVRQ�
�
*UDGH�/HYHOV���WK�±���WK�
�
%DFNJURXQG��

$�JHRORJLF�PDS�LV�D���GLPHQVLRQDO�UHSUHVHQWDWLRQ�RI�D���GLP
2YHUODLQ�RQ�WKH�WRSRJUDSK\�DUH�VKRZQ�WKH�GLVWULEXWLRQ�RI�URFN�XQLWV
VWUXFWXUDO�IHDWXUHV��VXFK�DV�IDXOWV��IROGV��LPSDFW�FUDWHUV��DQG�RWKHU�J
7KH�PDLQ�SXUSRVH�RI�D�JHRORJLF�PDS�LV�WR�DLG�JHRORJLVWV�LQ�LQWHUSUH
KLVWRU\�RI�D�UHJLRQ���7KLV�LQFOXGHV�GHWHUPLQLQJ�ZKDW�SURFHVVHV�KHOS
WKH�WHUUDLQ���6RPH�RI�WKHVH�SURFHVVHV�DUH�HURVLRQ��GHSRVLWLRQ��WHF
DQG�LPSDFW�FUDWHULQJ��VHH�3ODQHWDU\�3URFHVVHV�VHFWLRQ�RI�WKH�$VWU
3DFNHW���

7KH�ILUVW�WKLQJ�JHRORJLVWV�GR�ZKHQ�PDNLQJ�D�JHRORJLF�PDS�LV
PDS�XQLWV�DFFRUGLQJ�WR�URFN�W\SH��FRPSRVLWLRQ��DQG�DJH���7KH�DJH�U
XQLWV�PXVW�EH�GHWHUPLQHG�XVLQJ�WKH�3ULQFLSOH�RI�6XSHUSRVLWLRQ��WK
FXWWLQJ�5HODWLRQVKLSV��DQG�WKH�3ULQFLSOH�RI�(PED\PHQW���7KH�3U
6XSHUSRVLWLRQ�VWDWHV�WKDW�OD\HUHG�URFN�XQLWV�DUH�ODLG�GRZQ�RQH�RQ�WR
WKH�ROGHVW�URFNV�RQ�WKH�ERWWRP�DQG�WKH�\RXQJHVW�URFNV�RQ�WRS���7KH
FXWWLQJ�5HODWLRQVKLSV�VWDWHV�WKDW�IRU�D�URFN�XQLW�WR�EH�PRGLILHG�E\�HU
LPSDFW�FUDWHUV��LW�PXVW�ILUVW�H[LVW�DV�D�XQLW���7KHUHIRUH��LI�D�URFN�XQLW�
LPSDFW�FUDWHU��WKHQ�WKH�URFN�XQLW�PXVW�EH�ROGHU�WKDQ�WKH�LPSDFW�FUDW
ILUVW����(PED\PHQW�PHDQV�WKDW�D�XQLW�IORRGLQJ��HPED\LQJ��LQWR�DQRWK
\RXQJHU���2Q�SODQHWV�VXFK�DV�0DUV�WKH�YROXPH�RI�LPSDFW�FUDWHUV�RQ
FDQ�DOVR�EH�XVHG�WR�GHWHUPLQH�UHODWLYH�DJHV�RI�XQLWV��VHH�,PSDFW�&
/HVVRQ�����

�

�

7KDUVLV�9ROFDQLF�UHJLRQ��0DUV��
)URP�86*6�
DWD�IURP�UHODWLYH�

V�RI�D�FRQVWUXFWHG�
DO�ZRUOG´�VFHQDULR��

HQVLRQDO�ODQGVFDSH��
�DQG�W\SHV��
HRORJLF�LQIRUPDWLRQ���
WLQJ�WKH�JHRORJLF�
HG�IRUP�DQG�PRGLI\�
WRQLFV��YROFDQLVP��
RJHRORJ\�5HVRXUFH�

�GLVWLQJXLVK�GLIIHUHQW�
HODWLRQVKLS�EHWZHHQ�
H�/DZ�RI�&URVV�
LQFLSOH�RI�
S�RI�WKH�RWKHU��ZLWK�
�/DZ�RI�&URVV�
RVLRQ��IDXOWLQJ��RU�
LV�GLVWXUEHG�E\�DQ�
HU���L�H��LW�ZDV�WKHUH�
HU�XQLW�PXVW�EH�
�D�VSHFLILF�VXUIDFH�
UDWHUV�0RGXOH��



$�PDS�NH\�DQG�VWUDWLJUDSKLF�FROXPQ�DFFRPSDQ\�DOO�JHRORJLF�PDSV���7KH\�DUH�
DOZD\V�ORFDWHG�DORQJVLGH�WKH�PDS���7KHVH�JXLGHV�KHOS�UHDGHUV�XQGHUVWDQG�WKH�V\PEROV�
DQG�JHRORJLF�XQLWV�XVHG�ZLWKLQ�WKH�PDS�DUHD���*HRORJLF�PDSV�RQ�(DUWK�DUH�JHQHUDOO\�
FUHDWHG�E\�JHRORJLVWV�ZKR�JR�RXW�DQG�ILHOG�FKHFN�WKH�PDS�DUHD���6LQFH�LW�LV�GLIILFXOW�WR�
ILHOG�FKHFN�RWKHU�SODQHWV��SODQHWDU\�JHRORJLVWV�PXVW�FUHDWH�JHRORJLF�PDSV�IURP�LPDJHV�
VHQW�EDFN�E\�RUELWLQJ�VSDFHFUDIW���7KLV���SDUW�OHVVRQ�ZLOO�DOORZ�VWXGHQWV�WR�FRQVWUXFW�WKHLU�
RZQ�JHRORJLF�PDSV���3DUW�$��*HRORJLF�0DSSLQJ�RI�(URVLRQDO�/DQGVFDSHV��ZLOO�DOORZ�
VWXGHQWV�WR�FRQVWUXFW�D�PRGHO�RI�HURGHG�KRUL]RQWDO�VHGLPHQWDU\�URFN�XQLWV�XVLQJ�WKH�
SULQFLSOH�RI�VXSHUSRVLWLRQ���0DQ\�IHDWXUHV�RQ�0DUV�VXFK�DV�WKH�9DOOLV�0DULQHULV�DUH�
DQDORJRXV�WR�FDQ\RQV�RQ�(DUWK�OLNH�WKH�*UDQG�&DQ\RQ���3DUW�%��*HRORJLF�0DSSLQJ�RI�
'HSRVLWLRQDO�/DQGVFDSHV��KDV�VWXGHQWV�FRQVWUXFW�D�WHUUDLQ�PRGHO�IURP�D�JHRORJLF�PDS�
RI�GHSRVLWLRQDO�URFN�XQLWV�VXFK�DV�ODYD�IORZV��DOOXYLDO�IDQV�DQG�PDVV�ZDVWLQJ�GHSRVLWV���
0DQ\�VXFK�GHSRVLWLRQDO�HQYLURQPHQWV�DUH�IRXQG�RQ�0DUV�VXFK�DV�LQ�WKH�7KDUVLV�UHJLRQ�
DQG�WKH�9DOOLV�0DULQHULV���3DUW�&��*HRORJLF�0DSSLQJ�RI�'HIRUPHG�/DQGVFDSHV��ZLOO�
DOORZ�VWXGHQWV�WR�FUHDWH�D�WHUUDLQ�PRGHO�RI�GHIRUPHG�RU�IROGHG�URFN�XQLWV��
�
9RFDEXODU\��
*HRORJLF�PDS��URFN�XQLW��HURVLRQ��GHSRVLWLRQ��WHFWRQLFV��YROFDQLVP��LPSDFW�FUDWHULQJ��
3ULQFLSOH�RI�6XSHUSRVLWLRQ��/DZ�RI�&URVV�FXWWLQJ�5HODWLRQVKLSV��3ULQFLSOH�RI�(PED\PHQW��
PDS�NH\��VWUDWLJUDSKLF�FROXPQ�
�
�
3DUW�$��*HRORJLF�0DSSLQJ�RI�(URVLRQDO�/DQGVFDSHV�
6WXGHQWV�ZLOO�FUHDWH�D�PRGHO�WHUUDLQ�RI�HURGHG�KRUL]RQWDO�
VHGLPHQWDU\�URFN�XQLWV�XVLQJ�D�JHRORJLF�PDS�DV�D�UHIHUHQFH��
�
%DFNJURXQG�,QWURGXFWLRQ��

0DQ\�KRUL]RQWDO�OD\HUV�DUH�UHYHDOHG�LQ�9DOOLV�0DULQHULV�DQG�
LQ�LPSDFW�FUDWHU�ZDOOV�RQ�0DUV���6KRZ�2YHUKHDG�$��RI�0DUV�DQG�
SRLQW�RXW�9DOOLV�0DULQHULV��WKH�ORQJ�VFDU�DFURVV�WKH�FHQWHU�RI�WKH�
SODQHW���9DOOLV�0DULQHULV�LV�D�FDQ\RQ�QHDUO\������PLOHV�ORQJ������
PLOHV�ZLGH�LQ�SODFHV��DQG�XS�WR���PLOHV�GHHS���&RPSDUH�LWV�VL]H�WR�WKH
&DQ\RQ���2YHUKHDG�$���ZKLFK�LV�����PLOHV�ORQJ��DERXW����PLOHV�ZLGH
DQG���PLOH�GHHS���7KH�*UDQG�&DQ\RQ�ZRXOG�HDVLO\�ILW�LQWR�D�VPDOO�VLGH
0DULQHULV���5RFN�OD\HULQJ�VLPLODU�WR�WKDW�VHHQ�LQ�*UDQG�&DQ\RQ�DSSHD
ZDOOV�RI�9DOOLV�0DULQHULV�DQG�ZLWKLQ�LPSDFW�FUDWHUV��2YHUKHDG�$�����(UR
WHFWRQLF�SURFHVVHV�RIWHQ�H[SRVH�URFN�OD\HUV�RQ�(DUWK���$�GLDJUDP�RI�K
ZRUN�WR�H[SRVH�OD\HUV�RQ�0DUV�LV�VKRZQ�LQ�2YHUKHDG�$���
�
0DWHULDOV��

x� (QRXJK�FOD\�RU�SOD\�GRXJK����GLIIHUHQW�FRORUV��IRU�HDFK�JURXS���5H
WKH�HQG�RI�WKLV�OHVVRQ��

x� 3ODVWLF�NQLIHV�RU�3RSVLFOH�VWLFNV��SURYLGHG��

x� 6KRHER[HV�RU�SODVWLF�ER[HV��FOHDU�ER[HV�DOORZ�VWXGHQWV�WR�VHH�VLG

x� (URVLRQDO�ODQGVFDSH�JHRORJLF�PDSV�DQG�FRORU�NH\V��SURYLGHG��
�

�(DUWK¶V�*UDQG�
�LQ�VHYHUDO�SODFHV��
�FDQ\RQ�RI�9DOOLV�
UV�RQ�0DUV�LQ�WKH�
VLRQDO�DQG�
RZ�HURVLRQ�PD\�

FLSH�LQFOXGHG�DW�

H�YLHZ��SURYLGHG��



)LJXUH����
6WDUWLQJ�YLHZ�RI�

�

�

�

��

3URFHGXUH��
��� 'LYLGH�VWXGHQWV�LQWR�JURXSV�RI����
��� (DFK�JURXS�ZLOO�UHFHLYH�D�ODEHOHG��$��%��&��'��HWF«��ER[����EDJV�RI�DVVRUWHG�

FRORUHG�FOD\�RU�SOD\�GRXJK��ODEHOHG�������FRORU�NH\��DQG�D�SODVWLF�NQLIH��
��� *URXSV�ZLOO�OD\�GRZQ���URFN�OD\HUV��XQLWV��RXW�RI�WKH�FOD\�RU�SOD\�GRXJK�DQG�SODFH�

WKHP�RQ�WRS�RI�HDFK�RWKHU�LQ�WKH�ER[�LQ�RUGHU�IURP���WR���ZLWK�QXPEHU���RQ�WKH�
ERWWRP��UHSUHVHQWLQJ�WKH�ROGHVW�URFN�XQLW���7KLV�SURFHGXUH�IROORZV�WKH�3ULQFLSOH�RI�
6XSHUSRVLWLRQ���&KHFN�WKDW�HDFK�JURXS¶V�LQLWLDO�PRGHO�UHVHPEOHV�)LJXUH�����0DS�
FRORUV�PD\�EH�GLIIHUHQW�WKDQ�FOD\�FRORUV��

��� $IWHU�DOO�WKH�OD\HUV�DUH�SODFHG�LQ�WKH�ER[��HDFK�JURXS�ZLOO�UHFHLYH�DQ�HURVLRQDO�
ODQGVFDSH�JHRORJLF�PDS��8VLQJ�WKH�PDS�DV�D�JXLGH��WKH\�ZLOO�FRQVWUXFW�D�WHUUDLQ�
PRGHO�WKDW�PLPLFV�WKH�JHRORJ\�VKRZQ�RQ�WKH�PDS��

��� 6WXGHQWV�ZLOO�XVH�WKH�SODVWLF�NQLIH�WR�RXWOLQH�JHRORJLF�FRQWDFWV��WKH�OLQHV�WKDW�
VHSDUDWH�URFN�W\SHV����7KH\�ZLOO�WKHQ�FXW�DZD\�WKH�XQQHHGHG�URFN�OD\HUV�WR�
H[SRVH�OD\HUV�FRUUHVSRQGLQJ�WR�WKH�PDS���(DFK�PHPEHU�RI�WKH�JURXS�ZLOO�KDYH�D�
FKDQFH�WR�FXW�DZD\�DW�OHDVW�RQH�HURGHG�OD\HU��

��� 6WXGHQWV�VKRXOG�XVH�WKH�NH\�LQFOXGHG�ZLWK�WKH�JHRORJLF�PDS�WR�PDNH�VXUH�OD\HUV�
DUH�LQ�WKH�FRUUHFW�YHUWLFDO�VHTXHQFH���
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��� 7KH�ILQLVKHG�WHUUDLQ�PRGHO�FRXOG�UH

�
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�
�
�
�
�

��
%R[�IURP�VLGH��
DQG�IURQW��
/DQG�6XUIDFH�
VHPEOH�WKH�RQH�EHORZ��

)LJXUH����9LHZ�RI�
�

�
 WKH�%R[�DIWHU�PRGHO�

LV�FRPSOHWHG��
�



$VVHVVPHQW��
$IWHU�JURXSV�KDYH�FRPSOHWHG�WKHLU�PRGHOV��KDYH�WKHP�DQVZHU�WKH�TXHVWLRQV�RQ�WKH�
VWXGHQW�VKHHW�DQG�WKHQ�WDNH�WKHLU�PRGHOV�WR�WKH�IURQW�RI�WKH�URRP��&ROOHFW�WKH�VWXGHQW�
TXHVWLRQ�VKHHWV�DQG�FRUUHVSRQGLQJ�JHRORJLF�PDSV��$IWHU�DOO�VWXGHQWV�KDYH�FRPSOHWHG�
WKLV��VHW�XS�WKH�PRGHOV�DQG�WKH�PDSV�RQ�D�WDEOH�LQ�UDQGRP�RUGHU��+DYH�WKH�VWXGHQWV�
PDWFK�WKH�FRUUHFW�PRGHO�WR�HDFK�JHRORJLF�PDS�DQG�FROOHFW�WKHLU�DQVZHUV��
�
3OD\�GRXJK�5HFLSH��
��FXS�IORXU�
ò�FXS�VDOW�
��7DEOHVSRRQ�RLO�
��WHDVSRRQV�FUHDP�RI�WDUWHU�
��FXS�ZDWHU�
)RRG�FRORULQJ�
�
0L[�DOO�LQJUHGLHQWV�LQ�VDXFHSDQ��+HDW�RQ�ORZ��VWLUULQJ�FRQVWDQWO\�XQWLO�GRXJK�LV�HYHQO\�
PL[HG�DQG�IRUPV�D�EDOO���.QHDG�VOLJKWO\���6WRUH�LQ�DQ�DLUWLJKW�FRQWDLQHU�RU�SODVWLF�EDJJLH�



3DUW�$��*HRORJLF�0DSSLQJ�RI�(URVLRQDO�/DQGVFDSHV���6WXGHQW�6KHHW�
�

1DPHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

�

'LUHFWLRQV��
(DFK�JURXS�ZLOO�FUHDWH�D���'�PRGHO�RI�WKH�JHRORJLF�PDS�JLYHQ�WR�WKHP���8VH�GLIIHUHQW�
FRORUV�RI�FOD\�RU�SOD\�GRXJK�WR�UHSUHVHQW�WKH�GLIIHUHQW�URFN�XQLWV�RQ�\RXU�PDS���7KHUH�DUH�
D�IHZ�VLPSOH�UXOHV�WKDW�PXVW�EH�IROORZHG�LQ�RUGHU�WR�UHFHLYH�FUHGLW�IRU�\RXU�PRGHO��
�

x� (DFK�EDJ�RI�FOD\�KDV�D�QXPEHU�RQ�LW���7KLV�QXPEHU�UHSUHVHQWV�WKH�RUGHU�LQ�ZKLFK�WKH�
FOD\��URFN�XQLW��ZLOO�EH�ODLG�GRZQ�LQ�\RXU�ER[��VHH�FRORU�NH\����7KH\�DUH�QXPEHUHG���
WR����ROGHVW�WR�\RXQJHVW����%DJ���LV�WKH�ROGHVW�XQLW�DQG�VKRXOG�EH�WKH�ILUVW�URFN�XQLW�
\RX�SXW�LQ�WKH�ER[���5RFN�XQLW���VKRXOG�EH�WKH�ODVW�OD\HU�SXW�LQ�WKH�ER[��

x� 7KH�FRORUV�RQ�\RXU�PDSV�DUH�DOVR�ODEHOHG�������(DFK�ODEHO�PDWFKHV�D�FRORU�RI�FOD\����
$OO�XQLWV�VKRXOG�EH�PDWFKHG�ZLWK�WKH�VDPH�FRORU�FOD\�DV�RQ�WKH�JHRORJLF�PDS��

x� (DFK�XQLW�FDQ�21/<�EH�ODLG�GRZQ�RQH�WLPH��

x� 7KH�OD\HUV�GR�QRW�KDYH�WR�EH�WKH�VDPH�WKLFNQHVV�EXW�HDFK�LQGLYLGXDO�OD\HU�VKRXOG�
KDYH�D�XQLIRUP�WKLFNQHVV��

x� :KHQ�FUHDWLQJ�\RXU�PRGHO��HDFK�QHZ�OD\HU�FDQ�RQO\�EH�SODFHG�RQ�WKH�OD\HU�GLUHFWO\�
EHORZ�LW���)RU�H[DPSOH��OD\HU���FDQ�RQO\�EH�SODFHG�RQ�WRS�RI�OD\HU���DQG�OD\HU���FDQ�
RQO\�EH�SODFHG�RQ�WRS�RI�OD\HU�����/D\HU���FDQ¶W�EH�SODFHG�GLUHFWO\�RQ�WRS�RI�OD\HU������

x� ,I�DQ�ROGHU�OD\HU�LV�H[SRVHG�RQ�WKH�PDS��WKLV�LPSOLHV�\RXQJHU�XQLWV�KDYH�EHHQ�HURGHG�
RII�LW��

�
4XHVWLRQV��
�

��� +RZ�FDQ�\RX�WHOO�ZKLFK�OD\HU�LV�ROGHVW"��<RXQJHVW"��:KDW�SULQFLSOH�VXSSRUWV�\RXU�
DQVZHU"�

�
�
�
�
�
�

��� +RZ�GLG�\RX�JHW�ERWWRP��ROGHU��OD\HUV�WR�VKRZ�LQ�\RXU�PRGHO"�
�
�
�
�
�

��� 'RHV�\RXU�PRGHO�ORRN�VLPLODU�WR�\RXU�PDS"�
�
�
�



��� &UHDWH�DQ�HURVLRQDO�KLVWRU\�RI�\RXU�PDS�DUHD���'HVFULEH�ZKLFK�DUHDV�RI�\RXU�PDS�
KDYH�HURGHG�DZD\�DQG�ZKDW�JHRORJLF�SURFHVVHV�FRXOG�KDYH�FDXVHG�WKH�URFN�WR�
HURGH��

�
�
�
�
�
�
�
�
�
�
�
�
�

��� %DVHG�RQ�\RXU�PRGHO��FDQ�\RX�LGHQWLI\�ZKHUH�WKH�KLJKHVW�DQG�ORZHVW�DUHDV�RI�
\RXU�PDS�DUH�ORFDWHG"��:K\�RU�ZK\�QRW"�



3DUW�%��*HRORJLF�0DSSLQJ�RI�'HSRVLWLRQDO�/DQGVFDSHV�
�

%DFNJURXQG�,QWURGXFWLRQ��
$ORQJ�ZLWK�HURVLRQDO�SURFHVVHV��GHSRVLWLRQDO�SURFHVVHV�

DOVR�KHOS�WR�VKDSH�D�ODQGVFDSH���6RPH�GHSRVLWLRQDO�SURFHVVHV�
LQFOXGH�YROFDQLVP��PDVV�ZDVWLQJ��DQG�ZLQG�RU�DHROLDQ�DFWLRQ���
9ROFDQRHV�FDQ�EODQNHW�D�ODQGVFDSH�ZLWK�ODYD�IORZV�DQG�DVK�
GHSRVLWV���$FFRUGLQJ�WR�WKH�/DZ�RI�&URVV�FXWWLQJ�
5HODWLRQVKLSV��LI�RQH�ODYD�IORZ�FRYHUV�DQRWKHU�IORZ��WKH�RQH�RQ�
WRS�LV�WKH�\RXQJHVW�DQG�WKH�IORZ�WKDW�LV�WUXQFDWHG��FXW�RII��LV�
ROGHU���0DVV�ZDVWLQJ�RFFXUV�RQ�VWHHS�RU�XQVWDEOH�VORSHV�ZKHQ�
URFNV�FDQ�QR�ORQJHU�VXSSRUW�WKHPVHOYHV�DQG�FROODSVH��
/DQGVOLGHV�DQG�DYDODQFKHV�DUH�H[DPSOHV�RI�PDVV�ZDVWLQJ���
$HROLDQ�SURFHVVHV�LQYROYH�ZLQG���:LQG�FDQ�FDUU\�VDQG�DQG�VPDOO�
JUDLQV�RI�VHGLPHQW�IURP�RQH�SODFH�WR�DQRWKHU���7KLV�LV�FDOOHG�
DHROLDQ�WUDQVSRUW���:LQG�FDQ�DOVR�PRYH�JUDLQV�DORQJ�WKH�JURXQG�
E\�D�SURFHVV�FDOOHG�VDOWDWLRQ���$�JRRG�H[DPSOH�RI�DHROLDQ�
GHSRVLWLRQ�DQG�WUDQVSRUW�LV�VHHQ�LQ�VDQG�GXQHV���$�FRQVWDQW�ZLQG�

FDQ�PLJUDWH�DQ�HQWLUH�VDQG�
GXQH�GRZQZLQG���$HROLDQ�
DFWLYLW\�LV�YHU\�FRPPRQ�RQ�
0DUV���,W�LV�WKH�GULYLQJ�IRUFH�
EHKLQG�WKH�JLJDQWLF�VDQG�DQG�
GXVW�VWRUPV�WKDW�ZH�VHH�RQ�
LPDJHV�RI�WKH�SODQHW���0DUV�
DOVR�KDV�ODQGIRUPV�WKDW�ORRN�
OLNH�WKH\�ZHUH�FDUYHG�E\�IOXYLDO�
SURFHVVHV��UXQQLQJ�ZDWHU���
$OWKRXJK�QR�OLTXLG�ZDWHU�LV�
SUHVHQWO\�VHHQ�RQ�WKH�VXUIDFH�RI�0
IRUPHG�WKHVH�IHDWXUHV�DW�VRPH�SR

6KRZ�VWXGHQWV�WKH�VKDGHG
7KDUVLV�UHJLRQ�RI�0DUV�LQFOXGHG�LQ
0DS�,�������0&�������7KLV�PDS�LV
LQGLYLGXDO�LPDJHV�FXW�DQG�SDVWHG�
ODUJHU�UHJLRQ���7KLV�PDS�VKRZV�YR
DVVRFLDWHG�ODYD�IORZV���7KHVH�PR

SODQHWDU\�JHRORJLVWV�DV�D�EDVH�RU�VWDUWLQJ�SRLQW�IURP�ZKLFK�WR�PDNH
6KRZ�WKH�VWXGHQWV�2YHUKHDG�%���D�JHRORJLF�PDS�RI�2O\PSXV�0RQV
YROFDQLF�GHSRVLWV���7DON�DERXW�FRORUV�UHSUHVHQWLQJ�GLIIHUHQW�URFN�XQL
FDOGHUD�FRPSOH[���6KRZ�VWXGHQWV�2YHUKHDG�%����$VN�WKHP�ZKDW�WKH
ODYD�IORZV�ORRN�LQ�VSDFHFUDIW�LPDJHV���2YHUKHDG�%��LOOXVWUDWHV�DHROL
VKRZQ"��$VN�VWXGHQWV�ZK\�\RXQJHU�GXQHV�DSSHDU�GDUNHU�WKDQ�WKH�R
EH�EHFDXVH�WKH�GXQHV�DUH�PDGH�RI�GLIIHUHQW�PDWHULDOV��

1RZ��VWXGHQWV�ZLOO�OHDUQ�KRZ�WR�LQWHUSUHW�WKH�JHRORJ\�RI�GHSR
HQYLURQPHQWV�RU�UHJLRQV���6WXGHQWV�ZLOO�UHFHLYH�PDWHULDOV�VLPLODU�WR�

�

'LIIHUHQW�W\SHV�RI�VDQG�GXQHV�RQ�
0DUV��
8UDQLXV�7KROXV��0DUV� �
L
�U
�
�D
WR
O
V
�
�
WV

D

V
WK
/DYD�IORZV�RQ�0DUV� �
DUV��LW�PLJKW�KDYH�
QW�LQ�0DUV¶�KLVWRU\��
HOLHI�PRVDLF�RI�WKH�
WKH�WUXQN��86*6�
�PRVDLF�RI�PDQ\�
JHWKHU�WR�VKRZ�D�
FDQRHV�DQG�WKHLU�
DLFV�DUH�XVHG�E\�
JHRORJLF�PDSV���
DQG�LWV�DVVRFLDWHG�
���)LQG�WKH�VXPPLW�
\�VHH���7KLV�LV�KRZ�
Q�DFWLRQ���:KDW�LV�
OGHU�RQHV��7KLV�PD\�

LWLRQDO�
RVH�LQ�3DUW�$�RI�



WKLV�OHVVRQ���%HJLQ�E\�OD\LQJ�GRZQ���KRUL]RQWDO�URFN�XQLWV�DW�WKH�ERWWRP�RI�WKH�ER[���
+RZHYHU��WKLV�WLPH��LQVWHDG�RI�VLPSO\�FXWWLQJ�HURGHG�PDWHULDO�RXW��VWXGHQWV�ZLOO�DGG�
QHZHU�\RXQJHU�OD\HUV�WR�WKH�WRS�RI�WKHLU�WHUUDLQ��DV�ZHOO�DV�FXW�DZD\�VRPH�ROGHU�PDWHULDO���
6RPH�RI�WKH�VDPH�UXOHV�DSSO\�KHUH�DV�LQ�3DUW�$��EXW�QRZ�WKHUH�DUH�H[FHSWLRQV�DOORZHG�
�UHDG�EHORZ���

6WXGHQWV�ZLOO�QHHG�WR�UHIHU�WR�WKH�PDS�NH\�WR�GHWHUPLQH�ZKDW�JHRORJLF�VWUXFWXUHV��
VXFK�DV�YROFDQRHV�DQG�LPSDFW�FUDWHUV��DUH�RQ�WKHLU�PDS�VR�WKH\�FDQ�EXLOG�WKHP�FRUUHFWO\�
LQ�WKHLU�WHUUDLQ�PRGHO���6\PEROV�IRU�IHDWXUHV�VXFK�DV�ODYD�IORZV�DQG�VDQG�GXQHV�DUH�
VKRZQ�RQ�WKH�NH\��

,PSDFW�FUDWHUV�FDQ�OHDYH�GHSRVLWV�FDOOHG�HMHFWD�EODQNHWV���(MHFWD�EODQNHWV�DUH�
FRPSRVHG�RI�URFNV�DQG�RWKHU�GHEULV�H[FDYDWHG��RU�EORZQ�RXW��GXULQJ�LPSDFW�RI�WKH�
PHWHRULWH���([WUDWHUUHVWULDO�PDWHULDO�WKDW�FDPH�IURP�WKH�REOLWHUDWHG�PHWHRULWH�FDQ�DOVR�EH�
SDUW�RI�DQ�HMHFWD�EODQNHW��IRU�PRUH�LQIRUPDWLRQ�RQ�LPSDFW�FUDWHUV��VHH�WKH�,PSDFW�&UDWHU�
0RGXOH�RI�WKH�$VWURJHRORJ\�5HVRXUFH�3DFNHW����(MHFWD�EODQNHWV�FRPPRQO\�VXUURXQG�D�
FUDWHU�DQG�DUH�XVXDOO\�KLJKHU�WKDQ�WKH�VXUURXQGLQJ�WHUUDLQ��

,Q�3DUW�$��VWXGHQWV�ZHUH�ZRUNLQJ�VWULFWO\�ZLWK�VHGLPHQWDU\�URFN�OD\HUV�WKDW�ZHUH�
GHSRVLWHG�LQ�KRUL]RQWDO�OD\HUV���,Q�3DUW�%�WKH\�ZLOO�EH�GHDOLQJ�ZLWK�LJQHRXV�URFNV�DV�
ZHOO���,JQHRXV�URFNV�IRUP�HLWKHU�DERYH�RU�EHORZ�WKH�VXUIDFH�RI�D�SODQHW�IURP�FRROLQJ�DQG�
VROLGLILFDWLRQ�RI�PROWHQ�URFN��PDJPD��EHORZ�WKH�VXUIDFH��RU�ODYD��DERYH�WKH�VXUIDFH���

,Q�WKLV�OHVVRQ�LW�LV�QRW�QHFHVVDU\�IRU�DOO�RI�WKH�XQLWV�WR�EH�ODLG�GRZQ�LQ�KRUL]RQWDO�
OD\HUV���,W�LV�DOVR�QRW�QHFHVVDU\�IRU�WKH�URFN�XQLWV�WR�EH�OD\HUHG�VHTXHQWLDOO\�IURP�ROGHVW�
WR�\RXQJHVW���)RU�H[DPSOH��LI�D�WHUUDLQ�KDV�EHHQ�HURGHG�H[SRVLQJ�PDQ\�ROG�OD\HUV�DQG�
ODWHU�D�YROFDQR�HUXSWV�GHSRVLWLQJ�D�ODYD�IORZ�RYHU�WKH�ROGHU�OD\HUV��WKH�\RXQJHVW�URFN�
XQLW��ODYD�IORZ��ZLOO�GLUHFWO\�RYHUOD\�D�QXPEHU�RI�ROGHU�URFN�XQLWV���)XUWKHUPRUH��WKH�
SULQFLSOH�RI�HPED\PHQW�PLJKW�DOORZ�D�\RXQJHU�XQLW��VXFK�DV�D�ODYD�IORZ��WR�EH�ORFDWHG�
ULJKW�QH[W�WR�DQ�ROGHU�URFN�XQLW��VXFK�DV�D�VHGLPHQWDU\�URFN�XQLW��

�
0DWHULDOV��

x� &OD\�RU�SOD\�GRXJK�LQ����DVVRUWHG�FRORUV��VHH�UHFLSH�DW�HQG�RI�QH[W�SDJH���

x� &OHDU�SODVWLF�RU�VKRH�ER[HV��SURYLGHG��

x� 'HSRVLWLRQDO�ODQGVFDSH�JHRORJLF�PDSV��FRORU�NH\V��DQG�PDS�NH\V��SURYLGHG��

x� 3ODVWLF�NQLIHV�RU�3RSVLFOH�VWLFNV��SURYLGHG��

x� 0DS�,�������0&������5HYLVHG�6KDGHG�5HOLHI�0DS�DQG�&RQWUROOHG�&RORU�3KRWRPRVDLF�
RI�WKH�7KDUVLV�4XDGUDQJOH�RI�0DUV��SURYLGHG��

�
3URFHGXUH��

��� 'LYLGH�VWXGHQWV�LQWR�JURXSV�RI���RU����
��� (DFK�JURXS�ZLOO�UHFHLYH�D�GHSRVLWLRQDO�ODQGVFDSH�JHRORJLF�PDS��FRORU�NH\��DQG�

PDS�NH\�����EDJV�RI�DVVRUWHG�FRORUHG�SOD\�GRXJK�UHSUHVHQWLQJ�GLIIHUHQW�URFN�
XQLWV��DQG�D�SODVWLF�NQLIH�RU�3RSVLFOH�VWLFN�WR�FXW�RXW�DQG�RXWOLQH�JHRORJLF�
FRQWDFWV��

��� (DFK�JURXS�ZLOO�OD\�GRZQ���KRUL]RQWDO�URFN�OD\HUV�ODEHOHG���DQG���DW�WKH�ERWWRP�RI�
WKHLU�ER[��

��� &RQVWUXFW�D�GHSRVLWLRQDO�WHUUDLQ�PRGHO�VLPLODU�WR�WKH�JURXS¶V�JHRORJLF�PDS��
��� 6HH�ILJXUHV�EHORZ�IRU�H[DPSOHV�RI�KRZ�WR�VHW�XS�WHUUDLQ�PRGHOV��

�
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,QLWLDO�/DQG�6XUIDFH�
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)LJXUH��D��,QLWLDO�VXUIDFH�RI�WKH�ER[��VKRZLQJ�WKH�ILUVW���OD\HUV�VWXGHQWV�SXW�LQ�ER[��
�
�
�
�

�
�
�
�
�

)LJXUH��E��)LQLVKHG�WHUUDLQ�PRGHO�VXUIDFH�FRXOG�UHVHPEOH�WKLV��
�

,Q�)LJXUH��E�WKH�URFN�XQLWV�DUH�QXPEHUHG�IURP�ROGHVW�WR�\RXQJHVW�VWDUWLQJ�ZLWK�WKH�
QXPEHU�����1RWLFH�WKDW�WKH�JUD\�DQG�OLJKW�\HOORZ�ODYD�IORZ�XQLWV�DUH�JLYHQ�WKH�QXPEHUV���
DQG�����6LQFH�WKH\�DUH�QRW�FRQWLJXRXV��RYHUODSSLQJ��RU�HPED\LQJ�LQWR�HDFK�RWKHU�LW�LV�
LPSRVVLEOH�WR�WHOO�ZKLFK�RQH�LV�ROGHU���7KHUHIRUH��ZKHQ�ODEHOLQJ�XQLWV�OLNH�WKHVH��LW�LV�
DFFHSWDEOH�WR�ODEHO�WKHP�LQ�DQ\�RUGHU��

�
$VVHVVPHQW��
$IWHU�JURXSV�KDYH�FRPSOHWHG�WKHLU�PRGHOV��KDYH�WKHP�DQVZHU�WKH�TXHVWLRQV�RQ�WKH�
VWXGHQW�VKHHW�DQG�WKHQ�WDNH�WKHLU�PRGHOV�WR�WKH�IURQW�RI�WKH�URRP���&ROOHFW�WKH�VWXGHQW�
TXHVWLRQ�VKHHWV�DQG�FRUUHVSRQGLQJ�JHRORJLF�PDSV���6HW�XS�WKH�PRGHOV�DQG�WKH�PDSV�RQ�
D�WDEOH�LQ�UDQGRP�RUGHU���+DYH�VWXGHQWV�PDWFK�WKH�FRUUHFW�PRGHO�WR�HDFK�JHRORJLF�PDS�
DQG�FROOHFW�WKHLU�DQVZHUV��

�
9RFDEXODU\��
'HSRVLWLRQ��YROFDQLVP��PDVV�ZDVWLQJ��DHROLDQ�DFWLRQ��/DZ�RI�&URVV�FXWWLQJ�
5HODWLRQVKLSV��WUXQFDWHG��VDOWDWLRQ��IOXYLDO�SURFHVVHV��HMHFWD�EODQNHW��LJQHRXV�URFN��
PDJPD��ODYD�
�
3OD\�GRXJK�5HFLSH��
��FXS�IORXU�
ò�FXS�VDOW�
��7DEOHVSRRQ�RLO�
��WHDVSRRQV�FUHDP�RI�WDUWHU�
��FXS�ZDWHU�
)RRG�FRORULQJ�

�

�

�

�
�

�

�

�

0L[�DOO�LQJUHGLHQWV�LQ�VDXFHSDQ��+HDW�RQ�
ORZ��VWLUULQJ�FRQVWDQWO\�XQWLO�GRXJK�LV�HYHQO\�
PL[HG�DQG�IRUPV�D�EDOO���.QHDG�VOLJKWO\���
6WRUH�LQ�DQ�DLUWLJKW�FRQWDLQHU�RU�SODVWLF�
EDJJLH��



3DUW�%��*HRORJLF�0DSSLQJ�RI�'HSRVLWLRQDO�/DQGVFDSHV���6WXGHQW�6KHHW�
�

1DPHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
,Q�3DUW�$��\RX�ZHUH�ZRUNLQJ�VWULFWO\�ZLWK�VHGLPHQWDU\�URFN�OD\HUV�WKDW�ZHUH�

GHSRVLWHG�LQ�KRUL]RQWDO�OD\HUV���,Q�3DUW�%�\RX�ZLOO�EH�GHDOLQJ�ZLWK�LJQHRXV�URFNV�DV�ZHOO���
,JQHRXV�URFNV�IRUP�HLWKHU�DERYH�RU�EHORZ�WKH�VXUIDFH�RI�D�SODQHW�IURP�FRROLQJ�DQG�
VROLGLILFDWLRQ�RI�PROWHQ�URFN��PDJPD��EHORZ�WKH�VXUIDFH��RU�ODYD��DERYH�WKH�VXUIDFH���

,Q�WKLV�OHVVRQ�LW�LV�QRW�QHFHVVDU\�IRU�DOO�RI�WKH�XQLWV�WR�EH�ODLG�GRZQ�LQ�KRUL]RQWDO�
OD\HUV���,W�LV�DOVR�QRW�QHFHVVDU\�IRU�WKH�URFN�XQLWV�WR�EH�OD\HUHG�VHTXHQWLDOO\�IURP�ROGHVW�
WR�\RXQJHVW���)RU�H[DPSOH��LI�D�WHUUDLQ�KDV�EHHQ�HURGHG�H[SRVLQJ�PDQ\�ROG�OD\HUV�DQG�
ODWHU�D�YROFDQR�HUXSWV�GHSRVLWLQJ�D�ODYD�IORZ�RYHU�WKH�ROGHU�OD\HUV��WKH�\RXQJHVW�URFN�
XQLW��ODYD�IORZ��ZLOO�GLUHFWO\�RYHUOD\�D�QXPEHU�RI�ROGHU�URFN�XQLWV���)XUWKHUPRUH��WKH�
SULQFLSOH�RI�HPED\PHQW�PLJKW�DOORZ�D�\RXQJHU�XQLW��VXFK�DV�D�ODYD�IORZ��WR�EH�ORFDWHG�
ULJKW�QH[W�WR�DQ�ROGHU�URFN�XQLW��VXFK�DV�D�VHGLPHQWDU\�URFN�XQLW��
�
'LUHFWLRQV��

x� <RX�ZLOO�EH�GLYLGHG�LQWR�JURXSV�RI���RU����

x� (DFK�JURXS�ZLOO�UHFHLYH�D�GHSRVLWLRQDO�ODQGVFDSH�JHRORJLF�PDS��FRORU�NH\��DQG�PDS�
NH\�����EDJV�RI�DVVRUWHG�FRORUHG�SOD\�GRXJK�UHSUHVHQWLQJ�GLIIHUHQW�URFN�XQLWV��DQG�D�
SODVWLF�NQLIH�RU�3RSVLFOH�VWLFN�WR�FXW�RXW�DQG�RXWOLQH�JHRORJLF�FRQWDFWV��

x� (DFK�JURXS�ZLOO�OD\�GRZQ���KRUL]RQWDO�URFN�OD\HUV�ODEHOHG���DQG���DW�WKH�ERWWRP�RI�
WKHLU�ER[��

x� 7KHQ�FRQVWUXFW�D�GHSRVLWLRQDO�WHUUDLQ�PRGHO�VLPLODU�WR�\RXU�JHRORJLF�PDS��

x� 8VH�WKH�PDS�NH\�WR�GHWHUPLQH�ZKDW�JHRORJLF�VWUXFWXUHV�DUH�RQ�\RXU�PDS��YROFDQRHV��
LPSDFW�FUDWHUV��ULYHUV��VDQG�GXQHV��HWF«��

x� 8VH�SOD\�GRXJK�WR�PDNH�DOO�RI�WKH�YROFDQRHV�LQ�\RXU�PRGHO�LQ�WKH�VKDSH�RI�D�GRPH�RU�
FRQH��VHH�WKH�H[DPSOHV�EHORZ���

�

�
�
�
([DPSOHV�RI�YROFDQLF�VKDSHV�
�
�
�
�
�
�
�
�
�
�
�
�
�



4XHVWLRQV��
�

��� :KLFK�RI�WKH�YROFDQRHV�LQ�\RXU�PRGHO�LV�ROGHVW"��+RZ�FDQ�\RX�WHOO"�
�
�
�
�
�
�
�

��� :KDW�DUH�WKUHH�ZD\V�WKDW�URFN�XQLWV�JHW�GHSRVLWHG"�
�
�
�
�
�
�
�

��� ,I�WKHUH�DUH�VDQG�GXQHV�LQ�\RXU�PRGHO��ZKDW�GHSRVLWLRQDO�SURFHVV�PLJKW�KDYH�
FUHDWHG�WKHP"�

�
�
�
�
�
�
�
�

��� 1RWLFH�WKH�VTXDUH�ER[�RQ�\RXU�JHRORJLF�PDS���/LVW�WKH�URFN�XQLWV�LQ�RUGHU�IURP�
ROGHVW�WR�\RXQJHVW�ZLWKLQ�WKH�ER[���&DQ�\RX�EH�VXUH�RI�\RXU�XQLWV�DQG�WKHLU�RUGHU"�

�
�
�
�
�
�
�
�
�
�

��� &RXOG�WKHUH�EH�ROGHU�ODYD�IORZV�FRPSOHWHO\�FRYHUHG�E\�\RXQJHU�RQHV"�



3DUW�&��*HRORJLF�0DSSLQJ�RI�'HIRUPHG�/DQGVFDSHV�
�

%DFNJURXQG�,QWURGXFWLRQ��
$OWKRXJK�PDQ\�URFN�OD\HUV�LQ�WKH�(DUWK¶V�FUXVW�

ZHUH�LQLWLDOO\�GHSRVLWHG�DV�IODW�KRUL]RQWDO�OD\HUV��YLUWXDOO\�
HYHU\�URFN�RXWFURS�VKRZV�VRPH�HYLGHQFH�RI�
GHIRUPDWLRQ���6KRZ�2YHUKHDGV�&��DQG�&���H[DPSOHV�
RI�GHIRUPHG�URFNV����:H�RIWHQ�WKLQN�RI�URFNV�DV�KDUG�DQG�S
QR�PDWFK�DJDLQVW�WKH�WUHPHQGRXV�SRZHU�RI�WHFWRQLFV���6WU
URFNV�FDQ�FDXVH�WKHP�WR�FKDQJH�VKDSH�RU�YROXPH���7KHUH
FRPSUHVVLRQ��WHQVLRQ��DQG�VKHDULQJ���&RPSUHVVLRQ�LV�WK
)RU�H[DPSOH��ZKHQ�\RX�SXVK�WKH�HGJH�RI�D�UXJ�RQ�D�KDUGZ
RQ�LWVHOI���'HPRQVWUDWH�WKLV�XVLQJ�WKH�UXJ�RU�SODFHPDW�LQFOX
FRPSUHVVLRQDO�IRUFHV�FDQ�IROG�URFN�LQ�PXFK�WKH�VDPH�ZD\
�2YHUKHDG�&���DUH�WKH�UHVXOW�RI�FRPSUHVVLRQDO�IRUFHV���6K
VKRZLQJ�D�IROGHG�URFN�VHTXHQFH���7HQVLRQ�SXOOV�URFNV�DSD
OLNH�D�UXEEHU�EDQG�VWUHWFKHV�ZKHQ�\RX�SXOO�RQ�LW��6KHDULQJ
FRPSUHVVLRQ�RU�WHQVLRQ���7KLV�W\SH�RI�IRUFH�WHQGV�WR�EUHDN
SDUDOOHO�WR�HDFK�RWKHU��)DXOWLQJ�LV�RIWHQ�WKH�UHVXOW�RI�VKHDUL

*HRORJLVWV�ORRN�DW�GHIRUPHG�URFNV�WR�LQWHUSUHW�WKH�WHFWR
LQVLJKW�LQWR�VWUHVV�DQG�VWUDLQ�GLUHFWLRQV��DQG�KHOS�SUHGLFW�P
SODWH�WHFWRQLF�ERXQGDULHV���'HIRUPDWLRQ�FDQ�EH�VHHQ�LQ�URF
RU�ZKHUH�WZR�RU�PRUH�OLWKRVSKHULF�SODWHV�PHHW���2WKHU�VWUX
GHIRUPDWLRQ�DUH�GRPHV�DQG�EDVLQV��

5RFNV�DUH�KDUGHU�DW�WKH�(DUWK¶V�VXUIDFH�WKDQ�GHHS�ZLWK
LQVWHDG�RI�EHQG�RU�VWUHWFK�ZKHQ�FRPSUHVVLYH��WHQVLOH��DQG
WKHP���:KHQ�D�URFN�EUHDNV��WKH�EUHDN�LV�FDOOHG�D�IUDFWXUH
FOHDUO\�VKRZV�UHODWLYH�PRYHPHQW�IURP�RQH�VLGH�WR�WKH�RWKH

,Q�WKLV�OHVVRQ�VWXGHQWV�ZLOO�IRFXV�RQ�IROGHG�URFNV�DQG�Z
DQG�V\QFOLQHV���7KH\�ZLOO�WKHQ�FXW�WKHLU�PRGHO�LQ�KDOI�DQG�P
VHFWLRQ�DQG�DQVZHU�UHODWHG�TXHVWLRQV��
�
0DWHULDOV��

x� 6PDOO�DUHD�UXJ�RU�SODFHPDW��SURYLGHG��

x� 3OD\�GRXJK����FRORUV���VHH�UHFLSH�DW�WKH�HQG�RI�WKLV�

x� 3ODVWLF�NQLIHV��SURYLGHG��

x� /LGV�WR�SODVWLF�ER[HV��SURYLGHG��

x� &RORUHG�SHQFLOV�RU�FUD\RQV�

x� *HRORJLF�PDS�WHPSODWH��SURYLGHG��
�
3URFHGXUH��

��� 'LYLGH�VWXGHQWV�LQWR�JURXSV�RI����
��� *LYH�HDFK�JURXS�ILYH�EDJV�RI�DVVRUWHG�SOD\�GRXJK�F

FXWWLQJ�REMHFW��FRORUHG�SHQFLOV�WKDW�PDWFK�WKH�FRORU�
UHFHLYHV��DQG�D�JHRORJLF�PDS�WHPSODWH��
HUPDQHQW�WKLQJV��EXW�WKH\�DUH�
HVV�DQG�VWUDLQ�H[HUWHG�RQ�
�DUH�WKUHH�W\SHV�RI�VWUHVV��
H�SXVKLQJ�WRJHWKHU�RI�URFNV���
RRG�IORRU��WKH�UXJ�ZLOO�IROG�LQ�
GHG��2YHU�WLPH��
���6\QFOLQHV�DQG�DQWLFOLQHV�
RZ�2YHUKHDG��G��D�GLDJUDP�
UW�RU�VWUHWFKHV�WKHP��PXFK�
�LV�REOLTXHO\�GLUHFWHG�
�URFNV�LQWR�VHFWLRQV�WKDW�VOLGH�
QJ��
QLF�KLVWRU\�RI�D�UHJLRQ��JDLQ�
RYHPHQW�RQ�IDXOWV�DQG�DORQJ�
N�WKDW�DUH�IROGHG�RU�IDXOWHG��
FWXUHV�WKDW�UHVXOW�IURP�

LQ�WKH�FUXVW�DQG�WHQG�WR�EUHDN�
�VKHDU�IRUFHV�DUH�DSSOLHG�WR�
���$�IDXOW�LV�D�IUDFWXUH�WKDW�
U��
LOO�PDNH�PRGHOV�RI�DQWLFOLQHV�
DNH�D�JHRORJLF�PDS�RI�WKH�

OHVVRQ��

RORUV��D�SODVWLF�NQLIH�RU�RWKHU�
RI�SOD\�GRXJK�HDFK�JURXS�



��� 6WXGHQWV�ZLOO�FXW�WKUHH�HTXDO�VL]HG�UHFWDQJOHV�RXW�RI�GLIIHUHQW�FRORUHG�SOD\�GRXJK��
7KH�UHFWDQJOHV�VKRXOG�EH��´�[���´����)RU�D�JRRG�HVWLPDWH�XVH�WKH�WRSVLGH�RI�D�OLG�
IURP�WKH�SODVWLF�ER[HV�LQFOXGHG�LQ�WKH�PRGXOH��

��� +DYH�WKH�VWXGHQWV�JHQWO\�SODFH�WKH�WKUHH�OD\HUV�RQ�WRS�RI�HDFK�RWKHU��
��� 7KH\�ZLOO�WKHQ�VOLFH�WKH�UHFWDQJOH�LQ�KDOI�WR�FUHDWH�WZR�UHFWDQJOHV�WKDW�DUH��´�[���´��

6HH�GLDJUDP�EHORZ��
�
�
�
�

�
�
�

�
�

��� 2Q�WKHLU�JHRORJLF�PDS�WHPSODWH�KDYH�VWXGHQWV�FUHDWH�D�PDS�NH\���(DFK�OD\HU�RI�
SOD\�GRXJK�VKRXOG�EH�ODEHOHG�ZLWK�D�QXPEHU���1XPEHU���EHLQJ�WKH�ROGHVW�OD\HU�RU�
WKH�RQH�RQ�ERWWRP��

��� (DFK�VWXGHQW�ZLOO�UHFHLYH�D��´�[���´�UHFWDQJOH�RI�SOD\�GRXJK��
��� *HQWO\�SXW�FRPSUHVVLYH�VWUHVV�RQ�WKH�UHFWDQJOH�E\�SXVKLQJ�WKH�HQGV�WRJHWKHU��

6HH�GLDJUDP�EHORZ��
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�´�
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�

([HUW�D�
FRPSUHVVLYH�
VWUHVV�

([HUW�D�
FRPSUHVVLYH�
VWUHVV�

5HVXOWLQJ�
PRGHO�
VKRXOG�ORRN�
VLPLODU�WR�
WKLV��



��� 6WXGHQWV�KDYH�PRGHOHG�D�IROGHG�URFN�VHTXHQFH�FRPSRVHG�RI�WKUHH�URFN�XQLWV��
$VN�WKHP�WR�SRLQW�RXW�WKH�DQWLFOLQHV�DQG�V\QFOLQHV��

����+DYH�VWXGHQWV�XVH�WKH�RWKHU�WZR�FRORUV�RI�SOD\�GRXJK�WR�PDNH�D�UHFWDQJXODU�VROLG�
RXW�RI�WKHLU�PRGHO���'R�WKLV�E\�ILOOLQJ�LQ�WKH�VSDFHV�LQ�EHWZHHQ�WKH�DQWLFOLQHV�DQG�
V\QFOLQHV�WR�PDNH�D�IODW�VXUIDFH�RQ�DOO�VLGHV�RI�WKH�PRGHO���7KH�WRS�RI�WKH�PRGHO�
VKRXOG�WKHQ�EH�RQH�FRORU�WR�VLJQLI\�D�VLQJOH�URFN�XQLW���6HH�GLDJUDP�EHORZ��
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����+DYH�VWXGHQWV�WXUQ�WKHLU�HQWLUH�PRGHO�XSULJKW�DQG�UHPRYH�WKH�WRS�KDOI���6HW�WKLV�
VHFWLRQ�DVLGH�IRU�ODWHU�LQYHVWLJDWLRQ��

����1RZ�PDNH�D�JHRORJLF�PDS�RI�WKH�H[SRVHG�VXUIDFH�DORQJ�WKH�WRS�RI�WKH�ERWWRP�
KDOI�RI�WKHLU�PRGHO�XVLQJ�WKH�WHPSODWH�SURYLGHG���0DNH�VXUH�VWXGHQWV�LQFOXGH�D�
NH\�DQG�ODEHO�DOO�RI�WKH�XQLWV�ZLWK�QXPEHUV���7KH\�ZLOO�KDYH�WR�PRGLI\�WKHLU�RULJLQDO�
NH\�FRQWDLQLQJ�RQO\�WKUHH�OD\HUV�WR�LQFOXGH�WKH�WZR�QHZ�OD\HUV���7KH�ROGHVW�OD\HU�
ZLOO�QRZ�EH����WKH�OD\HU�EHORZ�OD\HU�����

����+DYH�VWXGHQWV�VHSDUDWH�WKH�OD\HUV�RI�3OD\�GRXJK�DQG�UHSODFH�WKHP�LQ�WKH�FRUUHFW�
EDJV���&OHDQ�ZRUN�DUHD�DQG�UHWXUQ�DOO�VXSSOLHV�WR�WKH�DSSURSULDWH�SODFH��
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WXUQ�LW�LQ�DORQJ�ZLWK�WKHLU�JHRORJLF�PDSV�IRU�D�JUDGH��
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&ORVXUH��
7R�UHLQIRUFH�OHVVRQ�FRQFHSWV��JR�RYHU�VRPH�RI�WKH�TXHVWLRQV�RQ�WKH�6WXGHQW�6KHHW�DQG�
DVN�VWXGHQWV�ZKDW�WKH\�WKRXJKW�DERXW�WKH�OHVVRQ���$VN�LI�WKH\�FDQ�WKLQN�RI�DQRWKHU�ZD\�
WR�OHDUQ�WKH�VDPH�FRQFHSWV��
�
9RFDEXODU\��
5RFN�RXWFURS��GHIRUPDWLRQ��VWUHVV��VWUDLQ��FRPSUHVVLRQ��WHQVLRQ��VKHDULQJ��V\QFOLQHV��
DQWLFOLQHV��IROGHG��IDXOWHG��IUDFWXUH�
�
5HIHUHQFHV��
��ZZZ�FQU�FRORVWDWH�HGX�����KWPOV��V\QFOLQH�DQWLFOLQH�KWPO�
��ZZZ�XPEF�HGX�����JHRJ����JHRJ���OHFWXUH����%�VOG����KWP�
��ZZZ�XRUHJRQ�HGX�aPLOOHUP��7)��KWPOKWWS���ZZZ�XRUHJRQ�HGX�aPLOOHUP��7)��KWPO�
��KWWS���ZZZ�DEV�VGVWDWH�HGX�SODQWVFL�QDWBUHVBILHOGBWULSV�%ODFN+LOOV�*HRPRUSKRORJLFDO

BRGGLWLHV�JLI�
��0DSSLQJ�WKH�6RODU�6\VWHP�SRVWHU��86*6��SURYLGHG��
�
3OD\�GRXJK�5HFLSH��
��FXS�IORXU�
ò�FXS�VDOW�
��7DEOHVSRRQ�RLO�
��WHDVSRRQV�FUHDP�RI�WDUWHU�
��FXS�ZDWHU�
)RRG�FRORULQJ�
�
0L[�DOO�LQJUHGLHQWV�LQ�VDXFHSDQ��+HDW�RQ�ORZ��VWLUULQJ�FRQVWDQWO\�XQWLO�GRXJK�LV�HYHQO\�
PL[HG�DQG�IRUPV�D�EDOO���.QHDG�VOLJKWO\���6WRUH�LQ�DQ�DLUWLJKW�FRQWDLQHU�RU�SODVWLF�EDJJLH��

http://www.cnr.colostate.edu/~afrank/physical/topics/structure/photos/htmls/syncline-anticline.html
http://www.umbc.edu/ereserves/pdfpermanent/geog110/geog110lecture/14B/sld006.htm
http://www.uoregon.edu/~millerm/ TF1.html
http://www.abs.sdstate.edu/plantsci/nat_res_field_trips/BlackHills/Geomorphological_oddities.gif
http://www.abs.sdstate.edu/plantsci/nat_res_field_trips/BlackHills/Geomorphological_oddities.gif
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